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^ v} EL # zi) ^ 


t^^i: 0 2 17/94 

# « Q : 1994\1 2-fJ 22^ 

34 ^ 

1995^ 3^ 13<g 
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* 4 ^ 

-& S.^]^S\ -S^f-S) S! 0 1^, ^<>l*l# #3:44^ DNA 

4\i$ 43S-*8£&fc *l*m&, ^ 44 S 4§ 4*3.^3 43 £fe 4# £^§- 

*I4*}71 4$ S^S 4-§-4«H #4. 

«l* #<H4. 4<fl* 44*14 4J*IJL£5, ^t>^<H #4. 

;iel$ ^4^1 s\ oflsfc EP 258 06831- EP 305 216*9 7]#^ Humicola lanuginosa 
el 4*. EP 238 023*9 4#€ Rhizomucor miehei el4*l, EP 214 761*11 4£€ C. 
antarctica e)^ A SEfe B4 C. antarctica el 4*1 £<g- Candida 34*1, EP 218 
272*11 7]*« P. alcaligenes « P. psedoalcaligenes el 4*1." EP 331 376*9 7l£4 P. 
cepacia el 4*1 Pseudomonas el 4*1. B. subtilis el4*)(Dartois et aL,1993), B. 
stearothermophilus 44*KJP 64/744992) ^ B. pumilus el4*l(EP 91 00664}$£. 
Bacillus e)4*« i#$:4. 

3^4, #^4£ e)4*lfe °t4^4(Yamaguchi, S. et al., 1991)*fl 4*R ?l*€ 
Penicillium camembertii el 4*1, Geotricum candidum el4*l(Schimada, Y. et al., 1989), 
neln R. delemar ej 4*51 (Hass, M.J et al., 1991), R. niveus el ^ (Kugimiya, W. 
1992) ^ R. oryzae el 4*1 4 *h8r 4<£$ Rhizopus el 4*1* £fl"4te ^ #-E4€ 


>q>8 &±3. ^<$s\3L x]*£&n£.&£\ -ft-^^r o)]*^^ WO 88/0936741 
7|#€ ^4 ^ Pseudomonas mendocinaS-^el -fi-S.^ t^u^], Fusarium 
solani pisUWO 90/09446*9 7l#^)3.-?-3 

#n 7fl<33 -S3* £xr 34*1 ^2:^7) a}£ 

•t°l *9*113t4. ^1- #°1, WO 92/05249^ 34*fl ^^tb 4^°1 

oln].^ X\<£<>\ a. « ^-xl^ ^tgofl 7fl>a^ ^^M- 

$S= 34*8 £°l*llt- 7Ba]^4. ji4 ^30^, a ^^rflsi 

PCT/DK93/00225fe $1*)* *W^J- #7]7> «i<gs]<H*l 

7«>id€ £fe 34*9 £°1*91- 7l^cf. 

EP 407 225fe 

tH*n 7i)>9€ *lhj# 34*11 ?1#$4. 

EP 260 105fe ^-f^-M^ 15 A Ml Si <>Wii<a #7)71- *|«« 7>^«-«fl J.^* 
7l#^4. 

«■ £^4 7l<i« 41^ ^/a-fe- ^Wiaj^-i- £S= Us.* 34*i|-& 

3M4. 

^-^^ 711*1 

£ e^Hr 3l£4 Bia«H 7fl*]€ ^ ^7W*Ui¥-8: £fe *1^ 

^i^sHr DNA a\<£s\ <g£f3 £^ -^£43 °J43 f-<a^oRlM- 7\3i3L $4. 

Wt. 31 £*fl °<WW £ °W^# #71 21-27, 145-147, 174 £fe 226-227 

ofl $n £ S1^£l Af<y *Mfc. 
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DSM 4109S.-9-3 *r Sife K lanuginosa Bj^-^l 5Efe #7) -ffA^ 

^ £*8 <Se8°lH £ ^£ 4-§-^l 41*1* $ egg.oK&g JSE^ 

DSM 41093.-^ £-§- ^ £Ur Hi lanuginosa J^^tfJ 3^ a 

S83, E87, N94, A121, D167, R205. 

S87T, E87K, N94K, A121V, D167G, R205K. - • 

3 <r H. lanuginosa ei^M Sfe n^sj ft^Hs] ^c\^ 30)4. 

N94K+D96A 

S83T+N94K+D96N 

E87K+D96V 

E87K+G91A+D96A 

N94K+F95L+D96H 

A121 V + R205K + E210Q 

F95C+D96N 

G91S+L93V+F95C 

E87K + G91 A + D96R + I100V 

E87K+G91A " 

S83T+E87K+Q249R 

S83T+ E87K + W89G+ G91A +N94K +D96V 

E87K+G91A+L93I+N94K+D96A 

D167G+E2I0V 

°l-§- ««l'*tfe MM «H£>2 JflWtfafls. 'gai-Br m 

^7)4^ ^*}^ ^flajo] -§-517} ^€4. 
£ «34H°1M, "<?!-§- ^ flt" ^ -fs-7]*l|si ^^ofl ^av^ 3L4if! : 7}^ 

i 

-3- j 
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r 

"-fhW^ -§-<H*r, aM^l-S^ #7]7} ft lanuginosa 3 4*9^ 

(27fl£l A>oloj °m^<>l 75%, 80%, 90%, : 

B)s}-*fl<>] oWi-iV A)£ SEfe #7l eJsM* DNA *\%% 7]j£ 

■fr-M-alfe H. lanuginosa *M4*il3 -fr£.*H«} ^ o)^«. ofl^-s.^ elsj-^s) 

N- S C-^£-?- £fe *tH tt'-H'tN «»W«2c4 ^7lsl 37}, 4*1^ 

Aigsl 4-^ -¥-^°fl^ ^H^tf ^V7l^ el4*fl3 

.*m- #4 S-te- ofni^Aj. xj<gs| *>u|.o)>}-^ ^^^l^ smoi#<q *}v}±<& #7)s\ 

3Lfe ^nl^Xj- A^SI «M4<>l-$-«| -f^^^ °H^> #7)^ 

7}*).SL-fe DNA Ai<g<§. ^12:^4. 

DNA Alts) ^^^r -f 3 £.*r #3*M-fi-tf Sfe HUB* o**. 

t-els^^^l^Bjc ^^(-1-)* a H. lanuginosa el^M!^ -^a}^ 
'SS.tymz DNA Ai<g3] DNA £a^s]711 gj.^ aj^^V ^ 

*HH a]*^ ^ 5^ ^a]^ 2^, ofl^s-o] 5 x S SC°5 

oje) fai 20% lf^P]£, 5 x ^sj-s e -§.o^ 50mM ?]A>q.E = t p h 6.8, g 50j/g 
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I- 

Sl 3L-%-$3, **H« -f-^DNA^ ~40TC4|*1 1*1?V§-<>V o}|h] |; 

-o}W ~40TC4H 18^]?hS-^ IOOa/M ATPS. JL*«- -§-«l^ [ 

r 

^8<W n^^fe 2:*i*H^£l £-33H7m itfe- "fl-i^ Sambrook ^(et aL, 1989) | 

i 

H. lanuginosa 3^*3 -frA^s) £9^*1?! H^-fr^-Sr el^s] ^^5L j 

$ <f3)S=(epitopeW eH*M ^e1*|7i4 3^ ^^J^ ^r-S-^tl *>-§-*H 

4***1 Hudson ^-(et aL, 1989H *H 7)<£% y$<L2. ^3-%t\. 33*3 tl S*> ' 

°] *}**M 4 s «1 Hudson *(et 

aL, 1989)41 $n 7)^€ ^ Western Blotting SEfe HM- j 
5 4* 6 <MHH ^£ .^l^- ^ol^fl-S- *<?!«°1€ DNA^fS. °j \ 

^Sj >«•>•§-. ^l*fl3. ©If-oWfe" 41*9$7}>fl S >*M 2^#4 3 

^7?| 3*R -g- ^ ^°l^l-&^r 4-§-^ ^f^^T ***«H 7l#^4. 

°1 l l , 3 , a4 ^"d, «i#-t<^ 96 3*14*1 ^#±3. *l$*Hr 3£ 

4**|. ^EVMlrf: 
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Asp 96 Val D96V 
4*H4 3€£ 4£4 2°1 44\»4: 

Asp 96* afe D96* 

3 34! 2£ ^44 44^tf #44 4^.4 £o) 44»|4: 

Asp 96 ValLys Sfe D96VK 
4<r4 f-SS»°lfe #^ -¥-^3. £31*4, ^- 
Asp 96 Val + Ghi 87 Lys 5£fe D96V + E87K 

96 $ 87 44<fl4 44 4^sMi.JL# % ^3 * 3^1.° 5L 4«fe 

44°1^S) tfl^S) #44 344M "fi <>13£- 4-1-4 ^4 

44^4. 
D96V, N Slfe 
D96V Sfe D96N 

3 4444. 4*1 ^ g*§,g. *|g44 #2 3*2$ 34* ^tl^ tm 

°1*B€4. 444, iS-^H. 96 44^4, ^444^ #-£-4 4^4s.^4 
<g-^ "5, 4^4=s^ ^444 Sfe ^ 4-5- 4*1^, ^ R, N, A, C, Q, E, 
G, H, I, L, K. M. F, P, S, T. W, Y, V, S-fe 3444 SQ^. 44-£4 4'M 
#4# 4€^ *r 5U4. 

3j^a} o.S, s. H. lanuginosa 4444 i-SSHt- <*i44 «J|(#4 34$ 

44 £4)#7l e]444 *444 *4#««°1# £#4*r 3-2.3.4 <>l«l**.*«4. 

^<*| 44 °J33 °1 -8- *\$r s. x)£&niL±9 «a-S:44^ 
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•I* DNA ^<§- f-Jl 2-2.3. afl-tfSJfe -fr^S^e) cDNA !£fe 

<r 5U4. *8^s) <4|fe 7l^(#jl. Sambrook et aL, 1989)4 4€ £ii 

^a43 ^/sEfe *i3£«HMfe «««Kr 3^ 

*/3Lfe 22. ^l^^SLiofl xfl*B ^e^^l ^sfla)- ^g-^o] ^qg.* ;4£tiH» 

cDNA SEfe Tfl^ 2j-*l«e1els.-?-E| -g. uj-e}. <3^a]z} s. a^^a.^* 

tfJLS**!* DNA ^<i£ £2l*Kr s. lii) DNA JEfe 

<34l£-§-<PCR)3 a>^.69 $o]tl. 4« 1-oJ, PCR£ US ^ 4,683,20231 
Stt R.K. Saiki ^(et al., (1988)H 4\n 7l^ 7\<g-% A}-g-s).oj 4, #4 

tfl^iLS., JS.S.rfc-& -a-J:^^ DNA ^<i^ 7]#, ofli-s.^ Beaucage 

* Carathers^ s]*fl 7]#^ i^i*W4S- «£>?Kl981), SE^ Matthes^ (et aL. 1984H 

£il«Hc)s 4eM, ^-^JiTfl-efl^Hfe -dl-i-^ 7^ DNA 

a^^S., SS±t #3>2**}-fe DNA -H«g£ iflS.) ^j, Tflfc- Hfe.cDNA 

7)^21 JE^^l^ofl t^efA^ jJL3Li# #£S|-*ffe #*fl DNA 4°<) : $ ^ofl 

tfl-§-*Rr S^tf*.^ n% £ ^ $ cDNA 
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^fe Tfl^- ^ cDNA 7]*>sJ ^ Xl4- 

-g- ?it^ #44 1-344 3 44€*}. 

M<1 nJ-S^-, #7) 7)« "j-^, 31fe °1 tflo>S| ^4 »s-^^ 

^Sj-sHr l-^^ol^ DNA 4^£ ^ -f}-#4, 
-&-34, 4iL# ««|7l44!±, ^ <32\3. Sfe 4$*}: €4-3-44 

1- ££Sj-4£: ^I'H^l^ S^AS iWr A>-g-*H JL^ *§3144 

£ ^ $?)*|* °}XS]-^ DNA T w JsHr 2112^ ^2:^- 

DNA 43* 33444 4^ t= Slfe ^ 5U^. *I44 ^ 

4£4 344. 444, «34fe 4*3-^ 4*i|sHr tfjEj, ^ ^a^s} 

^iLdbS. €^|SHr ^ 5a 31, ^l^o] 4^ ^oj^ ^g^gi*, 41" 

30} 444fe 3^ ^ SI 4. 

^444, DNA 41-8: 4^$ #4*44 4 < S4 S^7>^*|-7fl 3^444 $4. 

#4-&-44fe ^45L°fl4 44 44^ 4^ DNA 41^ 542- 

4r^Mli°fl 4*4 SEfe ^ *>i4°] <&5:3i-*Hr -fr£4-3.-»M 

-fri^ ^ ^-4 43)44 ^44. £ ^ Vt 34 ^o|^|i. <£i^sHr DNA 

414 ;*U^ *13*Hr #4-n-44^l 4fe, E. coli4 lac A3lt€2l ^r44r44, 

Streptomyces coelicolor 4444 -ft 3 4 dagA ^4-rr44, 4*"&4 WO 93/102494 
7]"t€ Bacillus licheniformis ff-4U44 #444 #4-n-44(amyL), Bacillus stearo- 
thermophilus 4£ «>}1}44 tt444 ^^-Jr^KamyM), Bacillus amyloliquefaciens 

- 8 - 
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I 

a -o\^^ ^-Jr3l*r(amyQ). Bacillus subtifis xylA ^ xylB -ft-^^f-^ ^ 

«4M1 3*r« ^ -n-^^S] oflfe A. oiyzae TAKA 

Rhizomucor miehei 2LS.tfl°m>8, A. niger a-o\H^, 

A niger -t> ff-oV^^^, A. niger ^ao>^^l. Rhizomucor miehei 

A. oryzae IHJ^ SS-SM^, A. oryzae 3^ 
A nidulans 4^S4 B 14^t #3L$*Hr -fr^S. 

1 

f 

i^-tlr <r 5ti4. ^e!$ oj^ pUC19, pACYCl77, pUBllO, PE194, 

pAMBl ^ pIJ7023 4*14 7} 4- 
SE$, <=fll-l-<H B. subtUis 3^ B. licheniformis^.^-^^ 

^E^fe amdS, argB, niaD ^ sC AspergUls tUS^l-a 

^-2-?! 4)5. ol^M^ *r SIjI, 2.^ -a-** WO 91/17243oH 
44 e*-*-'*^** 4 ! 4*11 °1^- < H^! #4. 

2. ag^S. « s v €€ 2:4i4 *1**rfc "flul^S. 
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DNA fi)*fl «at*MI *r Sl^. 

JSL *te«-*a.dfc£l £ DNA t»-2*, #*>-fr3*h *3 

-£°d*M $i*f| A>-§-^ ijna* *] -g-°>sl ^3*H* ^^33 sacK^as; 

o|t"t<H, Sambrook et aL (1989)). 

Bacillus subtilis, Bacillus licheniformis, Bacillus lentus, Bacillus brevis, Bacillus 
stearothermophilus, Bacillus alkalophilus. Bacillus amyloliquefaciens, Bacillus 
coagulans, Bacillus circulans, Bacillus lautus, Bacillus megaterium, Barillus 
thuringiensis, Itfe Streptomyces lividans Streptomyces murinus z.Q'S'd^ 
£^ E. coli n*W>\°W. 

- 10 - 
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44444 4^*4 4!* £4 *3**4 44- 44fe ^ v 4# 

«<^A3. 4£S A>-g.^o.S.^ -g^^ ^ $14. 

3L2. -ri-7]4-fe -fr444fe Saccharomyces SEfe Schizosaccharomyces4 ^, 4H§4 
Saccharomyces cerevisiaeS.^4 -*!4€ 't 1 5H4. 4-*«* Aspergillus^ f 1 , 44%°) 
Aspergillus oryzae, Aspergillus niger Aspergillus nidulans^ -fr4*r4 ^^4-. 

4ife W 44^ £4*1 tf^-^S- 41* 34 5 €$^44 $$3«4 
444-4X44 4*3^ 3Etf4fe W^S- 43€'«* «r Jft4- 
Aspergillus 4^4i4 4$ 4W HW* EP 238 0234 7|*44 $4: 

acf-E **44, «■ * , S* ? a 4«*4£&4 «44*. 19-34 
31*14, 6 1 «444 43fc* §fe 2S444 7]-££ 44 ^ 

4X1- 4*4jI 45. 3J/£fc 4444 \!44* 4^4^ °l^-4*!4. 

"4i* 4 $4-71 44 4-8-4 44^ £44 ^}#44:2 €■ «44 

2- 43*4:8^:4 «444 ^-i- «£4 4$ 4 1 ** 44 *44 44 « -r $14. 
3^ 44fe 4* ^4444 ^444 a-fe *4€ "J'SH 44 4^* *r &4 
<4**4' 44^* 4*a ^4 ^4-94 4^3.ji44). 

4-^4X3.^4 £-44 ^44 ^°14fe 4^ £4 £^ 444 44 4X# 443. 
^4 «-el4'^5i, ^^-2.^-^ 444 4:444 4£-§- 4444-z, 444 

oi<H^ ol-fr s$ 33.4£^44. 3S4S3^ ¥ 33.4£^444 

tf'fl* Mtf4fc *44 434 44 443.-^4 $444 444* <r 5fl4. 
*|7l44 g 414-a- 4141 ^7H^ 

£ 3-44 4444 ^&4 4* 4^4 4*4 ^/Efe 44 4^-4 44 4 453 
4^4-S-4, 444^- 44^4*. 4**4 pH 7-134 44 S-4 ^44-2.3. P H 8-11 
s] 4444 n ^^-* «4H}ifl£^- ^ 44 ^4*4 3L^4fc4 4-4 4^44. 


-8- 444, -S- ^4 344 «*44fe 4*84-2..s. 4*11 2^*4 ^ 

#4. a 4*11^4 4-*^ 4^^, #4#4 4*0, 3Efe iLSl& ££4 ^44 44 
i>3#4 £#*g ^ Slcf. 

4'«*fr «1lt-#4 US 4,106,991 £ 4,661,452(1-4 Novo Industri A/S4W 
7l£4 44 £4 ^issIjl <gs\s. O] £44 Wj-^Cfl ^ ojtq. 

4^ 7fls.4 <4fe 45 ^4^°1 1000-20000?! #4(4111 €3-4^) 4#(l-e] 
4ri«#el#, PEQ); 16-50 4114^1^. #<>M ^ 4^443 2^4^-; 43^4 
12-207114 4^44* $-8-4ji 15-8071)4 4<B43-4h £44 SJfe 4^1-444 44 

44 44-5}-; 44 A >£] S-^- si 4- £ E.4#el^E) c 0 )cf. 

■fr*4 4 4#4 4* 4-&4 44$ ^-n^ S»4#44 ife ^4 GB 14835914 
t444. «l 4 £4:4 4fe o(|»l-o) ^ofl 4€- =.£.^4#4^4--8- !■£)■§-, 

4 Sfe 4l*ia-§-, 4^-4 £fe 37}4-°3.4 *>44-€ ^ £14. 

4# S.± 4 £444 4 £44 5U4. 

213:4 3Lir$r EP 238,2164] ?1|44 m^oQ 142} ^ ojcf 

£-444 44^41-8- 44 4 2} 4 ^4, 4U, 44^ 2£fe 44 

^ &4. 44 44^ 444-°£. 70% 44 #42. 0-30% -fM-g-4* 4-£4^ 
^4. 5i*r "1^44 ^ SI 4. 

44 i4#£ 44°]44 44444.S. o|iM4:a, 4734 44-g- *o|^ f 
tt 14£4, 44£4, a^r 6 <MM£44 ^ &4. 

44fe Ji-f- 0-50%4 44 4444££*I1 0 |.§L(LAS), £4-841 4 #i^4s(AOS), 
44#4°lJ=(444iI-^ £4°l£)(AS), 4s£ 4*4 #4ole(AEOS 5Efe AES), 
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i£*r 4¥££ 31^*^4* 

5.* 0-40%4 <M"il«|olE.<AEO 5E-fe AE), ?V^.^^^€ <g3.-& <*m-£H°]K, 

f 

WO 92/06154^ 7l#«)^ »H£^ *|£g>8*fl# $-fi-$4. » 
#1-44*1, ^44*8, = 3-314*9. >i*44, 44*14*11, 444*11. H^t:4 ^?>^l) 

£/3^r 4^ 44*1 3 44. . 

i^WS., AlEeao]E ( qE^s.H2]o>4EA}.( N TA), ^ 1^-4 4^M44^]S4KEDTA), I 
4^€&44^44^:s.#(DTMPA), tt*l-S=fc iMN^-ih ^Bl^olS j 

2.^ €4*IM.£.Ht"i4 HoechstS.-^BjSl SKS-6) 44*fl«- *r 

$14. 4|*H^ 1143444 frfc ^51 Sflfe^l, ^ £^4.2.3. 4* ^44 

*r5L 5U4. 

44^ 44°1#4 S^*3. 4 J F4 ; a 5A4. 
<4|fe 4^44^€»5L^(CMC), €4(4Ni41-4-E-)(PVP), l-el^l^l#el#(PEG), 
£s-§-)(PVA), 3343L«4°l£- l-^^^-^^ols, ^eJHJM^fRV 

4Nfc EllE^o>4^6l]^^^o].oi(TAED) 3Efe ^4*^**1 ««$£«||o|£.(NOBS) 
2£ 4#-^ JE«i £^*1]4 IMS *r 9X$= 4fK>- , 8 HjCfe 

««.S.3. 4^4^ ^ o^fe JL«Ji?J)l- ^ 5U4. K^n^ «**l-4 

I 
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-S-i^ll: >•>-§. *H o>^^ US, a^#^r ^Irl-^ WO 
92/19709 ^ WO 92/19708^ ^ ^i}. 
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(i) ^o^lfe eoog/is] -¥-4^.1- ^ 



7 

- 12% 


EO) £^ °^#s1]°lJ= (cfltt<H Cis-is) 

1 

4% 


EO) 

5 

9% 


•fc'iM-S* (NsteCOa) 

14 

- 20% 


•8-^1^ t?-?+^ (NazO, 2Si02> 




*l-£2jJL (NaAlSKW 

15 

- 22% 


(NazSO,) 

0 

6% 


(QHjNajC^/CyigO,) 

0 

- 15% 


(NaBOaJfcO) 

11 

- 18% 


TAED 

2 

6% 



0 

2% 


f^*»(°8-Ir#<H teJWaitf ^^^^IPVP, 
PEG) 

0 

- . 3% 



0 

5% 


#5.^*9 ) 

0 

5% 



NZAS-0018637 



6 - 

11% 

EO) ir (<4W<H Cis-is) 

1 * 

3% 

EO) 

5 - 

9% 

^#M--^# (Na&COa) 

15 - 

21% 

%m (NazO, 2Si02> 

1 - 


(NaAlSiCU) 

24 - 

34% 

(Na2S0 4 ) 

4 - 

10% 

(C^Na^/C^O,) 

0 - 

15% 


0 - 

2% 

PEG) 

1 - 

6% 


0 

5% 


0 - 

5% 


- 16 - 
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(3) 600g/l3 Y^^s. * ^'^iS^ ^ 3 -MM 



5 * 

- 9% 1 

PHY 

7 

- 14% 

^lU^^- «1¥ HH<>1 Cie-3 J^HKB 

1 

- 3% 

^^vJ-e f. (NazCOa) 

10 

- 17% 

-S-«il^ (NazO. 2S1O2) 

3 

9% 

^■£Hje (NaAlSi0 4 ) 

23 

- 33% 

I M4^f (Na2S04) 

0 

- 4% 

1 (NaBCbUzO) 

8 

- 16% 

TAED 

2 

8% 

5E>iS|o]e (o^^o) EDTMPA) 

0 

- 1% 


0 

- 2% 

^^M3L^ PVP, 

PEG) 

0 

- 3% 


0 

5% 

.... 

0 

- 5% 
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"i 

i 

I 

t 

i 



o — X ^ 

EO) 

10 - 25% 

^tMEt (NaaCOs) 

14 - 22% 

-8-*H tK^ (NaaO, 2SiCfc) 

1 - 5% 

^^S-z]S (NaAlSi0 4 ) 

25 - 35% 

(NazS04) 

0 - - 10% 


0 - 2% 

f-#*llH«#<H 'S-elKi/oVal^ ^?^*». PVP, 
PEG) 

1 - 3% 


0-5% 


0 - 5% 
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(5) tV-g-o.3. ol-f-o^fe ^4«|*f44£<£* 



15 - 21% 

£2-§- 4*4 ^MS H»*<H Cu-»tt3*. 7 

EO C12-15 •y-S-i-, 5 EO) 

12 - 18% 


3 - 13% 


0 - 13% 


8 - 18% 


2 " - 8% 


0 - 3% 

J*fMH«-*°l PVP, PEG) 

0 - 3% 

jusme (B4O7) 

0 - 2% 


0 - 3% 


8 - 14% 


0-5% 


0 - 5% 


-19 - 


(6) 4-S--2-S oVf-oJ^ ^=f-3,S] W*H3±#&. 



15 

- 21% 

EO, Sfe Cims 5 EO) 

3 

- 9% 


3 

- 10% 

*T*BIS. (NaAlSKW 

14 

- 22% 


9 

- - 18% 

JizlMJlL (B4O7) 

0 

- 2% 


0 

- 2% 

PEG, PVP) 

0 

- 3% 

tf* ^ i^; 251 ; 3800 

0 

T 3% 


0 

- 5% 


0 

5% 

) 

0 

- 5% 
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(7) tj-g-o.3. °l^<H*m q<>]s. 600g/isl j?- jj} u :£.-§- s)-$<9.2.£<H 4^ 


b . ^ 

-*1 Ml. OV -3 O wfl A l 

5 

- 10% 



3 

- 9% 



0 

- 3% 


(NazCQa) 

5 

- 10% 


-8-*ll^ (NazO, 2SiQ2) 

1 

- 4% 


^l^m (NaAlSi0 4 ) 

20 

- 40% 


##4i=-f- (Na2S0 4 ) 

2 

- 8% 


^•g^4M (NaBCfeJHBO) 

12 

- 18% 


TAED 

2 

- 7% 


*tt*H Hl-i:<H PEG) 

1 

- 5% 



0 

5% 



0 

- 5% 
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f 
I 

i 



8 

- 14% 


5 

- 11% 


r> 

u 


1 (NazCOa) . . 

4 

- 10% 

•8-«ll^ fl^S (Na20, 2Si02) 

1 

- 4% 

(NaAlSiOi) 

30 

- 50% 

(NazS04) 

3 

- 11% 

a] eH x}. u|.e § (CeHsNaaOr) 

5 

- 12% 

("Olrl^l PVP, £*t<+M3«i# 
PEG) 

1 

- 5% 


0 

5% 


0 

- 5% 
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^m* -m. _<ft * - # * 1 »J A ll_ \ 

#3 ^Km*^ 1 **^ MM -2-5. *W 

6 

- 12% 



1 

- .4% 



2 

- 6* 


^M- E # (NazCOa) 

14 

— TO* 


^■i-elS (NaAlSiCM 

18 

- 32% 


(N32S04) 

5 

- 20% 


a]e a a> (CeHsNaaCh) 

3 

" - 8% 


^xj. v|e^ (NaBOiHzO) 

4 

- 9% 


*«l NOBS £fe TAED) 

1 

- 5% 



0 

- 2% 


*1M »e»ni4-a«l 0 lS- ^ PEG) 

1 

- 5% 



0 

5% 



0 

- 5% 
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(10) 4-B--2-S. ol^-ojxl^ ^r^^Sfl 4^3i^. 


1 <d*§ ^^^itilo]^ (#$3-2. 7%$) 

15 

- 23% 


I 2-3 EO) 

8 

- 15% 


1 <£ia^- ofl^^ejjoiG Hl-i-H C12-15 tts*. 

3 

- 9% 


7 EO C12-& 3*-,. 5 EO) 




0 

- 3% 



1 

- 5% 



5 

- 10% 



2 

- 6% 


(B 4 07) 

0 

- 2% 



0 

- 1% 



1 

- 3% 



2 

- 5% 



0 

5% 


- 

0 

" 5% 
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1 

r- 
t. 

X 
Y 

i 

s 

\ 

f 

(11) 4^- AS. ol^^lfe 


vl « S \K \H ^IT JC H| ° 1 JE1 V. vl <> — H \1J 




-J OS- H 

32% 

<g3.& ofl^zflojE Cu-,5 ^a-i-, 7 EO 
SEfe Cc-b ^a-l-, 5 EO) 

6 

- 12% 


2 

- 6% 


8 

- 14% 

J£e|o]6 (b 4 0t) 

r 

- 3% 





0 

- 3% 

***** :a3) 




3 

- 8% 

JL±. 

0 

5% 

_ 

0 

- 5% 
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u I XT o A il XI s o \ \2 o TUTU sT HI ^1 .— , a la 

25 

- 40% 

H vjI a1 O J J ~«1 —a -M .1 „0 / ^ji n c *1 a1 ~r* O /vfl 6 Al aS P A 

| u l 0 lxH3- ^^^H!*!! (^-i-s: 0 ! *£3-^: ym"?m o \^) 

1 

- 10% 

' (NaiCXh) 

8 

- 25% 

M'S (NazO, 2SiOz) 

5 

- 15% 

^KJr^S* (NaaSCW 

0 

- 5% 

(NaAlSi0 4 ) 

15 

- 28% 

^tf^f- (NaB03.4H20) 

0 

- 20% 

a* 1MJ*I (TAED 5Efe NOBS) 

0 

- 5% 


0 

5% 

Wise*! ^ ) 

0 

- 3% 
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d3) m &^«i:?!£ivfMiE.o 1 ^« a - (c^^^noiE.s. 1} _ 12) 

(14) ^3^€ <>r«l ^<M€ 3$ ^ 7 }^ ^£ at 

5L*1 iHrSRr (1)-(15W 7\<£& <*W 

(15) ^#<3 (i), (3), (7), (9) « (12H 7l#€ >m 3^-1-. 

(16) 4*1-^ ^ tt^*W€ 1*V £a-§-. ^ 4>i^|(^: iiijoii), m ^ 

-g. ^4 ei4^| ^o]^ fe ^ofl ^jes. ^4 

^ol^l 0.00001-lmg(<£^ ^r^^S. tfl-g-e}^ ofo.s. % 7} ^ ^ 

^7} 4% 2-2 *<>l£-4, a)o]^j i ojro]^ «9*M afe -fi-^s] 

-9-71 S/afe -a-7] -fr*g ^ >*fl^9 <gci <3-§. f-fr^ ^ &cf. 
*}*kq°.3. 4*8 1-90%^ 44 ^c^-t ^-S-^-cf. 

3)S.5iaHole, SLS.g.SL^o)^ Se^^He, §? iii>i]o]E^ i^cf. 
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7># ^ *fls*}?! 3H4. 

j 

I 

i 
1 

% s$$4. ; 

^■71 fi^^s] ^ <ii^€ w 4-8-. 

e e) #5.3. °1 i*] Eel«.S.2.°l^l d >¥^. ^H-S.-E.oI^Wt^, ^ 

^Sfe TAED4 #4 411- s.«W-*l*IMB. 0 14. 

•S- ^3 Aj7] 43 4^1 £i* 3th *MJMI, <4|t-#<H 

*5L*1)# a}-**H <M)*ft t SI 4. 
i)7l ^aj cf-g. iL4 6.3. oVlJeMI, =S.Bflo>^j) 

31$ -g- ^|7l ^#-8: ^2fl^ 4*1] *fU4 
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$3., ^^n, s ^ a^. 

EP 551670, EP 533239, WO 9303129, EP 507404, US 5141664, 

GB 2247025, EP 414285, GB 2234980, EP 408278, GB 2228945, 

GB 2228944, EP 387063, EP 385521, EP 373851, EP 364260, 

EP 349314, EP 331370, EP 318279, EP 318204, GB 2204319, 

EP 266904, US 5213706, EP 530870, CA 2006687, EP 481547, 

EP 337760, WO 93/14183, US 5223179, WO 93/06202, WO 93/05132, 

WO 92/19707, WO 92/09680, WO 92/08777, WO 92/06161, 

WO 92/06157, WO 92/06156, WO 91/13959, EP 399752, US 4941988, 

US 4 908148. 

bJjM °fllr-i- c H Surfactant and Consumer Products, (J. Falbe 1987, 

pp 295-296); Tenside Surfactants Detergents, 30 (1993), 6, 

pp 394-399; JAOCS, Vol. 61 (1984), 2, pp 367-376; EP 517 762; 
EP 123 400; WO 92/19714; WO 93/19147; US 5,082,578; EP 494 769; 
EP 544 493; EP 543 562; US 5,235,082; EP 568 297; EP 570 237. 

Deutsche Sammlung von Mikroorganismen 3! Zellkulturen GmbH, Mascheroderweg 
lb, D-3300 Braunschweig, Federel Repubic of Germany °1H t 1 ^^ *r Humicola 
lanuginosa DSM 4109. 

^*1cj 1 

Aspergillus orvzae 6 !! *\ Humicola lanuginosa elaj-aflgj tl^ 

Humicola lanuginosa BlsM^l #3.^ EP 305216°9 7|^^cf. 3Etb Aspergillus 


- 29 - 


oryzaeoJM 34*11^ ^ 7l£$4. *}-§-€ *.« ^ 
2.3. ^l^cf. 

£ <f"4i°)S.fe p9604 44*IN ^JMH tflajj 

3"L> 4-§-3 o.SL ^##4: p9604 Nrul ^ 

BamHI £3H!a4. o)^- 2 7%s\ a.\o)^X\ pBR322S. 

^-n BamHVNhel W7M Nhel Klenow S-eH«*M3. sfl£4) €-2.^3* 

*1?U BamHI $ Nhel ^-S-^-fe #2^1 IB. pA01# 

&4 <*1£). *1# 3-3 ^o]o1|^ p9606.S.^-6l BamK/Xbal #£-g- *s 

^*«H pAHL4 £$14 (afl2i). 

'-fr*L^# #<3^ol^- ioj^-^i A >lg-^ ^e^r Nelson 31 Long, Analytical 
Biochemistry (180, 147-151Q989H 7]#€4. PCR-«V^-<>i] *\ 7fA]j4^*) 

^fe PCR (#2H4*)1 ^^l^-g-) 3^-^^- i#3:4. PCR^^ ft« 

j2.S-9-^, ^*}*Hr DNA afl#££S. aJSSH -g-^A) ? )ji ^ 

#4^4=-iiL ^ fltf. o) tfrlg*. ^A]oq 5 6||Ai 7l#^Cf. 

Humicola lanuginosa N94K/D96A -8-AM3- #^p):E.^ 

#e}^pl:EL nAHLSj ^^a- 

pAHL^- 4^ 50/^ «M-£^#^Sj ^1^314: SphlS. <i! 3**1*1 
4-" 50mM NaCl, lOmM SE]i-HCl, pH 7.9, lOmM MgClz, lmM 44£5.aH#, ltus 

3 SphI2] 2#3. ^1- 37t«W 2*13 41**1*14. 

*tHfr-fc (ie|i-HCIS *3*8<>1 sMIt. pH 7.5) «9HI 96%^ <*$**l 
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2^1- 7>*H ^3*1*13-. « 3 2:^41, DNA§ 50^e 

3-fr7il PCR ol -fi-fl - 

#^^°]-n-^ (=A) : 5 ' -TATTTCTTTCAAAGCGAACTTAAGATTC- 

CCGAT-3 ' 

PCR 1 (=B) : 5 * -GGTCATCCAGTCACTGAGACCCTCTACCTATTAA- 
ATCGGC-3' 

PCR 2*8 2 (=C) : 5 ' -CCATGGCTTTCACGGTGTCT-3 ' 
PCR (=D) : 5 * -GGTCATCCAGTCACTGAGAC-3 ' 

at^jj 1 £ 2*f) 2^ <&3L^$ ^l^l 

5L€- 3#*)* tj.** £<t 0 -W>H lOmM Ss]i-HCl, pH 8.3, 50 

mM KC1, 1.5mM MgCb, 0.001% 0.2mM dATP, 0.2mM dCTP, 0.2mM dGTP, 

0.2mM TTP, 2.5 ^H(Taq) ^eHeHI. 

#3] lOOpmol 7flA)^ a, lOOpmol 7^1^ b 3i lfmol -3^ t^A^i ^ 

lQOul #-S-£##<*9 7|-«)-ja 95"C<*1H 23-, 37r^>M 23- 3 721C4H 33.0.3. <>l^-o]*l 

PCR -S'S-I-SJ *2Efe o>7>s.^^S ^^cf. cf-g-^, #?fl 2* 

0.6pmol #31 is\ i fmoi Ajig #^^1 = * ^afl 100^4 # 7 ] ^-f 

*W ^-a-A] ? ]ji 95TCoflAi 53, 37C«IH 23 ^ 72X:«H*\ 103--?-JL o]^<H*lfe 1><-H€ 

#31 2S) #-g-£^#°fl, lOOpmol 7flAl*|] C4 lOOpmol 7^1^] D» ^7}^JL (zfzj- Ipl 
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95t:<M 2£, ZJX:<%A\ 2£ $ 72't^ 3%:SL3_ o^^lfe 20*}°]%-%: ^^^4. 

°i i-^sh*^ ^ #n 3^.5. 01=^^4. 

#A 33 6>7>s.^3i5.-?-B) «-e|-*l?la 20/tf HaGHl ;*fl4*lH?!4. 4-1- 

50p8Sl 4-1- ^l^idb BamHI £ BstXIS. lOOmM 

NaCl, 50mM S.e|^-HCl, pH 7.9, lOmM MgCfe, ImM DTT, 10^3 BamHI S 10 
t&#2\ BstXI. «fl 0 <*£ 2*]Q 37X^*1 ^4- 733bp BamHVBstXI 

HHt^a nAHL^l W _ 

^ pAHL# 2:3*H*V BamHI 32 BstXIS. g&«}3L € 

^l^-jL^sfsl S-e^iilH ^.2.3. °J^€4. K 

ABI >M^7l, S.^ 373A°fl^ DyeDeoxy™ Terminater Cycle Sequencing 3!^. 

# pAHLG91A/N94K/D96A.£. flTf^jl, pAHL^ -§-^^l^> ^^^1?14. 

■gAlofl 2 

Hmnicola 3**3 4# gol*& »tt*l7»^ #2^1^ 

4£-3 *Hjflfe *}A]ofl 3 cf>) 7l#€ A f-8-*W ^?#€4. #4^ 

n)S. £<§°fl 7V*l*fe «t7l«H ^7i€4. 

pAHLS83T/N94K/D96A 5 * -ATTTCTTTCAAAGCGAACTTAAGATTCCCGATCCAGTTC- 

TCTATGGAACGAGTGCCACGGAAAG A— 3 ' 
pAHLE87K/D96V 5-TATTTCTTTCAAAACGAAGTTAAGATTCCCGATCCAGTTC- 

TTTATGGAACGAGA-3 ' 
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pAHLE8 7K/G91A/D96A 


5 ' ^ATTTCTTTCAAAGCGAAGTTAAGATTAGCGATCCAGTT~ 
CTTTATGGAACGAGA-3 * 

5 ' -TATTTCTTTCAAGTGCAACTTAAGATTCCCGAT-3 * 
5 * -TATTTCTTTCAAGTTACAGTTAAG ATTCCC- 3 9 
5 ' -TATTTCTTOCAAGTCACAGTTAACATTAGAGATGCAGTT- 
CTC-3 * 

PAHLE87K/G91A/L93I/N94K/D96A 

5 * -TATTTCTTTCAAAGCGAACTTAATATTAGCGATCCAGTT- 
CTTTATGGAACGAGA-3 ' 
5 1 - ATATGAAAACACACCGATATCATACCC- 3 * 


PAHLN94K/F95L/D96H 

PAHLF95C/D96N 

pAHLG91S/L93V/F95C 


pAHLD167G 

pAHLA121V 
pAHLR205K/E210Q 


5 ' -CCTTAACGTATCAACTACAGACCTCCA-3 ' 

5 * -GCTGTAACCGAATTGGCGCGGCGGGAGGTTAGGGACAAT- 
ATC-3 9 

PAHLN73D/S85T/E87K/G91A/N94K/D96A - ■ 

5 ' ^ATTTCTTTCAAAGCGAACTTAAGATTAGCGATCCAGTT- 
CTTTATAGTACGAGAGCCACGGAAAGAGAGGACGATCAATTT- 
GTCCGTGTTGTCG AG - 3 * 

PAHLS83T/E87K/W89G/G91A/N94K/D96V 

5 * ^ATTTCTTTCAAAACGAACITAAGATTAGCGATACCGTT- 
CTTTATGGAACG AGTGCCACGG AAAGA- 3 1 

PAHLE87K/G91A/D96R/I100V 

5 ' -G<^U^TGTCATTAACTTCTTTC^TCTGAAGTTAAGATT- 
AGCGATCCAGTTCTTTATGGAACGAGA-3 9 
PAHLS83T/E87K 5 * -CCCGATCCAGTTCTTTATGGAACGAGTGCCACGGAAAGA-3 9 
pAHLE8 7 K/ G9 1A 5 9 -GAAGTTAAGATTAGCGATCCAGTTCTTTATGGAACGAGA- 3 ' 
PAHLS83T/E87K 5 * -CCCGATCCAGTTCTTTATGGAACGAGTGCCACGGAAAGA-3 * 
pAHLQ2 4 9R 5 * -CGGAATGTTAGGTCTGTTATTGCCGCC- 3 * 

3 

Humicola glsMli*! att ^a)?}^ S.*\ ^^f r 

pAHLD167G/E210V 

pAHLA121V/R205K/E210Q 

PAHLS83T/E87K/Q249R 
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Aspergillus ^ al^MI W 
Aspergillus arv«m& 

loomed YPD (Sherman et al.. Yeast Genetics^ Cold Spring Harbor Labora- 

tory, 198D-& A. orvzae ^l 5.^3. 3. 24*1 # £-&<H^>*| 

541- D l = (miraclotb)l- f-^ "9 Jl 200m«^ 0.6M MgS0 4 3. 

15roiS) 1.2M MgS0 4 , 10mM NaHzPO*. pH = 5.84H 
t^-oM 120mgs) Novozym 234, batch 1687-§- ^-fr*rfe lm££j g£<44 

$7r$4. 5-SM, lmes? 12mg/me BSA <A]noHr< H25)t- ^#-|- Qx,] 

3*HM «S «*a*7r HQ^z) 37t°lM 1.5-2.5*12: ^-o> j^^H 

ifcsum, lOOmM eel^-HCl (pH = 7.0)-§- ^$4. lOOOgoJM 15$ 

^tg^f- MgS04 «^«^| ^JjL^ojgj^ ^^tb4. 2-¥-^£) 
STC (1.2M dtsu]!-, lOmM Se]i-HCl, pH = 7.5, lOmM CaCW* 4MMM$| 3§^H 
oi| ?\^3L 1000g«fl^ 5$ «-a*erAl«4. 3m*3 

0.2-lm£Sj STC^ *«<M*14. 
lOO^esJ lOO/tfsl STC^^l 5-25pg5) p3SR2 Hynes et al. Mol. $ 

Cel. Biol. Vol. 3, No. 8, 1430-1439. 1983\! 8€<*1 7) £3 t^p|£f ^Wte A. 
nidulans amdS -fr#*V) ^°A-§r 25$ 0.2nAS\ 60% 

PEG 4000 (BDH 29576), lOmM CaCl 2 a A lOmM ^e^-HCl (pH = 7.5)-§- 7}^3L 3^ 
^^-*r3I (2»i), %&q°.3. 0.85m«sl -S-^-l- ^Wr^ i^^^7fl £^-M 

£^°->l-§- 25$ ^l«r32, 2500g°lH 15$ *<i> 33*1*1^ 
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2ml£\ 1.2M iSBl-t^ 1.0M 
A^, pH = 7.0, ^± #&3.3.^e\ lOmM^l .<>W£*M5. 31 ^^^^ WW ^ 
20mMS) CsCl-g- ^-fr*Hr &H°]^.6H #%i%7H ^tKCove, Biochem. Biophys. 

Acta 113 (1966) 51-56). 4-7«i 37lC<fl>l UBS* 3.^ 5tS3, 

A. orvzae 4^3 3 3**11 -S-a^sI »H 

#7]$ ^ef>i:o|£.* #7] -a^H^ 7l£3 »>4 A. nidulans g-^Bl amdS -fr^ 
p3SR24^ ^ A, Otm& IFO 41775L ^3^*1*14. 

4-§-^ *r Slfe H^*** 2Si Afl£2]*l?!4. 3H YPD°1H aJ^a]^ ^ofl 
"fl** -tf^H* 34*5 ^S°H tfl$ £^$-1: ^>-S-«H ^3 ^T 1 ^ 

3*8 7}# H^^UMI* 30*0^^ A'U 200m« FG4 *H*K3% *7>^-, 

3% tS^iS^, i% ^ 4M NaOH5. 7.0-2.3. 2:^$ pH)3. 1L 2«}-is}i3»|^ 

5 

RCKM- -fi-^Al^6.s.^ ^£^-5a=l-. 

«4£ pH ^<*m Aj^.pH 7°1H 3-a^sj,} S-Aj^ 
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*sjsl «| 96% 7 r $4. £4441*1 30£ 

-fr^WM $4. ^^Sr-a ^4. 

^/fl 2: -ol^S- H$ 3S.">£nefn). -S^-i- 50mM £e|^- d M4 0 l£ 

^°Ji(pH7)^S. °1€ DEAE-a.^J:l-(2:^| TM) 3-8-$^-. ^ 

2£ *#-^«.SE. 4^*>H 280nm4H £4^7} 1 «ll*r*l 0.05OD :&4 r-i £7fl$4. 
5711^ & *>**M ^ #3^s| ^^nfl(0-05M NaCDS. 

S.^ °MI3HS* 7}^- 0.8M3. ^3^4. Slifi- 0.8M "ShS.^ o] e^. 

B lel TSK =S Butyl-Toyopearl 650C SHTosoh Corporation Japan^M 

n^W 3-8-«"4. 0.8M #2-w f-fi 4^«VS «S^*rii. £?1 

-8-33-4. 

^741 4: £^-§. ^-§-§- S3 3^1- 2ms<>f| £^7] ^ £-3. 

34. = 50mM eel^-o>^itjio]E ^^(pH7)o.£ B]e] o}= 2 ^ 

¥ Q (2:*IIM°fl 3-8-34- JLihl- -§-2]34. 

6 

elBMIsl gol;*B<M 

Humicola lanuginosa ejsWl ^°}- s fl s l ^-S^i- °> A 3^ iL lanuginosa 3 
AQ4)Ai^^ f4«| 150in esi a] o)^of|^ ^^SVS14. hM?11- 3^ 
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*t *H# 4 6 H £2:Al7m 3^>"]# 

AH^oJJ: wW?^ lOOme 

«H?1^ 67l|s; ^(35x3.5ob) 
^-8-: 100% *l^-ff -2.*$ #400 

Sudan redS. <8^« e*5L(e}H^ 0.75mg <$3i/g). 70tS. 7>^€ ej-H^- 

3£3 ^°<H 3-8-*] 334. <£^2\ 4-8- i^-^Aj 75TC«M 30£- 

7>^«^a4. ^--§-^1 3^ 4^ *W ^ofl *£-&<q*\ sf-g-"}- 

4|*f|: LAS (Nansa 1169/P, 30% am) 1.17g/« 
AEO (Dobanol™ 25-7) 0.15g/« 
3?]^l}S1- 1.25g/* 
^»4S.1- 1.00g/« 

0.45g/ 1 

^M-Sf- 0.15g/4 
pH: 10.2 

2J4*8*£: ^»J|^sl 0.075, 0.188, 0.375, 0.75 U 2.5mg 

20£ 
30t 

15^-71: * 15£ 

3^: *HMK-20t, 30-50% RH) 

*%y\: 3£*| 4^3-, 460nntfH ^>## j 

1 

MA I 
WS-Q-ttG-S ^3 JJ. lanuginosa ej^f- »]:a*F5atk 

i 
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AR = AR** ( I ) 

K + C 0S 

444 AR£ £4414 44 3:4 

AR^q^r 44^ ^ 

Kfe K 2 xr 4313:44 S-i^ifi- 44^4. 

°>^^ *l4*il ^#444 s.^ ^ ARa|l| * zj: «oij*g. gre*! K^l 

e444 3)^4^4. 4-1-4 £4 343 7D^?I4^ 

f*a = Cwt/C (0) 
0.25mg/« 4 ^«!^(Cwt)5- 2* 34 ^£ 3L41- -34 4*8 

34*8 ^€4 44\«4. 444, 7fl#?14* ;4l#4fe tfig-g- 4^8- 
4 4534. 

1) 0.25mg/4 <*4 4^*8 £«4$4 isKAR«,)f 4 ( I )-§■ a]~§-SH 7^4534. 

2) 0.25mg/£^l4 4*34 -£-^£4-1 S2fl4-& e)44 ^ojafls) 4^. a}^- 
4-8-44 4tf4$4. 

C = ( Kc*^*) ) 2 (HI) 

3) 711^^41: 4 mm 4-8-44 4#45S4. 
^4^ 4£-4 £ i«q 44^4. 
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E87K/D96V 

1.2 

S83T/N94K/D96N 

2.3 

D94K/D96A 

2.7 

E87K/G91A/D96A 

2.6 

N94K/F95L/D96H 

3.3 

D167G.E210V 

5.0 

E87K,G91A,L93I,N94K,D96A 

13 

E87K,G91A,D96RJ100V 

5.2 

E87K.G91A 

5.0 
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1. <>>Dl2t4.^1 21-27, 145-147, 174 5Efe 226-227^ ^*fl 3^JE $ 
* #<3£°lt- ^qfe, 5^ DSM 41093-^ "r Sl-fe H. lanuginosa 

2. r^g-sj ^6\s. $ %<q*\s\ #o|^6]5. o]-o^^ DSM 41091^3 

t H. lanuginosa eJ4*ll £fe #7] e1*M^l -H-Af^s) ^o]^?] 3J-§- -^-^0.5. 

S83, E87, N94, A121, D167, R205. 

: S83T, E87K, N94K, A121V, D167G, R205K. 

4. t^§-£] 1-04^01^ qo\s_ olf-^lfe DSM 41093.-^6} ^-^ ^ flfe H . 

lanuginosa 2)4*1) 5E^ ^is) -frM-Afls) >fio)afl: 

N94K+D96A 

S83T+N94K+D96N 

E87K+D96V 

E87K+G91A+D96A 

N94K+F95L+D96H 

A121V+R205K+E210Q 

F95C+D96N 

G91S+L93V+F95C 

E87K+ G91A +D96R+I100V 

E87K+G91A 

E83T+E87K+Q249R 

S83T+E87K+Q249R 

S83T+ E87K+ W89G+G91A +N94K+ D96V 
N73D + S85T + E87K + G91A + N94K + D94A 
E87K+ G91A + L93I+ N94K +D96A 
D167G+E210V 


5. ^1 1# 4ty^2\ $ *M 4€- H. lanuginosa e)sM) >£<>l3lH- ^i^s}-^ 
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DNA^tS. <>l^»Wfe ^$SL5L *Nr DNA ?2t. 

6. »1 DNA^« €-«]*Br ^3. 

7. X) 6*J4| Si 6 !*!, W^lS. SL^r H^^A^Sl ^3. 

& XI 7*J-ofl 5a°M. e|4^l <&<>1XI4 <*^§- *]-8-*Hr DNA^t^ ^ i^*Hr ^ 
^e)o] ^ ^ O.3. ^ ^)El. 

9. XI 5*J-4| DNA SEfe X] 6% VH *1 8*^^ $ *J-§: 

^Bl^fe ^X]i. 

10. X] 9^<fl XH^, ^-^^-S. -MIX. 

11. XU0*cH ^ ^Eflelo} Xl£?] m$<L3; 

12. XllllH A. niger, A. oryzae 31 A. nidulans Aspergillus ^ 
£fe S.cereviciae Saccharomyces ^ 43.?] 3J-§- ^-3) ^fe -M]£. 

13. xuwm ^3- 6 oM^ »v^ le |o> m-*<>i. 

Bacillus subtilis, Bacillus licheniformis, Bacillus lentus, Bacillus brevis, Bacillus 
stearothermophilus, Bacillus alkalophilus, Bacillus amyloliquefaciens, Bacillus 
coagulans, Bacillus circulans, Bacillus lautus, Bacillus thuringiensis I£fe 
Streptomyces lividans Hfe Stretomyces murinus. 

BacUlus #3 ^3., E. coli ^EfleW £^s} *RS.o] 

3# °~sL *V^f *8i. 

14. 13°1X)«- *«^7H at^«V oi fl>H XI 9*3" ^fl*l XU3*^ *}<q 4# 

^fe XI 1^1- X| 4*J-f^ <Hii ^ 4-^ 3^X1 £°1X)1- 

15. °d^5. al-g-^ 4^, *M!#3 oJ !X) 2tS^ 2.^5] ^Efl5., X]1*J 
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17. afll5*J- £fe *I]16*<H Sfl°M. *3.3*MI. o>«eM, ^^IM-^l, «1^>fl 

41-^1 5Etf# 31^1- ^7>S. 3L#m= ^%<L3. ^ 

19. *I]18*<W 5tH*1, ^7}s z.3.n*W, o>'«^, 3***14*. ¥-34*. 34*8 
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